Variant Hepatocyte Nuclear Factor 1 (vHNF1/HNF1b) is a homeodomain-containing transcription factor ®rst expressed in the primitive endoderm and its derivatives, the visceral and parietal endoderm. It is subsequently expressed in epithelial cells of different organs, including the primitive gut and derivatives (liver, pancreas, lung), the kidney, and transiently, in the neural tube. We report here new data concerning vHnf1 expression in the mouse genital tract, using both RNA analyses and our vHnf1 heterozygous mutant mouse line, in which the ®rst coding exon of the vHnf1 gene is replaced by the NLSLacZ reporter gene. Both b-galactosidase activity and vHnf1 transcripts are detected in epididymus, vas deferens, seminal vesicle, prostate, uterus and oviduct. RNA analysis and in situ hybridization studies demonstrate that vHnf1 transcripts are restricted to the germinal cells of the testis. Unexpectedly, no b-galactosidase activity is detected in the testis. We further show that, in addition to the somatic transcript, two more abundant vHnf1 transcript variants, which lack exons 1±4, appear in this organ after meiosis. q
Results and discussion
Mouse embryos homozygous for a null vHnf1 mutation die before gastrulation, around 6±6.5 days of gestation (Barbacci et al., 1999; Cof®nier et al., 1999b) due to a failure in visceral endoderm speci®cation (Barbacci et al., 1999) , thus precluding the analysis of its role at later stages of development. Insertion of the NLS-LacZ gene, (NLS: nuclear localization signal) into the vHnf1 locus allowed a determination of the precise temporal and spatial expression pattern during early development, organogenesis and in adult mice (Barbacci et al., 1999; Cof®nier et al., 1999a,b) . We have noticed, however, discrepancies between LacZ expression and that of the endogenous vHnf1 gene, particularly in the gonads. This, and the recent observation that several heterozygous mutations of the vHnf1 gene in man are associated with an abnormal renal and genital tract development (Lindner et al., 1999; Bingham et al., 2000) , prompted us to perform a detailed analysis of its expression pattern in the mouse genital tract.
RNA analysis detected vHnf1 transcripts in adult kidney, liver, pancreas and lung, as previously reported (Fig. 1A,B ) De Simone et al., 1991; Ott et al., 1991; Cereghini et al., 1992) . In addition, vHnf1 transcripts were detected in the prostate, epididymus, testis, ovary, uterus and eye (Fig. 1A) . In the adult tissues, a unique 2.9 kb vHnf1 transcript was present, with the exception of testes where two additional vHnf1 transcripts were detected (Fig.  1B) . Northern blot analysis during spermatogenesis demonstrated that before the ®rst meiotic division, from post-natal day 3 to 16 (P3±P16), only the 2.9 kb somatic transcript was detectable. Subsequently, the two more abundant transcripts of 1.4 and 1.65 kb appeared (Fig. 1C) . H -RACE analysis indicated that these transcripts were not generated by alternative splicing; they had distinct Ntermini, with a common C-terminus, extending from exon 5 and are probably generated by the use of an alternative promoter located in intron 4 (data not shown). In situ hybridization studies, using a probe situated in the 3 H end of the coding sequence, allowed detection of all three transcripts in the germinal cells of the testis (Fig. 1D ). This expression is surprising, since vHnf1 transcripts are restricted to polarized epithelial cells (De Simone et al., 1991) . Using RNA from different cell populations of the testis, we con®rmed that the three vHnf1 transcripts were restricted to spermatogenetic cells (Fig. 1G) .
The Wolf®an duct, in which vHnf1 is expressed from embryonic day 9.5 on (Barbacci et al., 1999; Cof®nier et al., 1999a) gives rise to the epididymus, the vas deferens and the seminal vesicle in the adult male. Consistently, a speci®c vHnf1/LacZ expression was detected in the epididymus, vas deferens and seminal vesicle (Fig. 2A±D) . The speci®c staining in the dorsal prostate is well detected from P14 to adulthood (Fig. 2B,C) , whereas the ventral prostate shows a weaker signal (data not shown). No b-galactosidase activity was detected in the coagulating gland, the bladder, the urethra and, unexpectedly, in testes. In females, X-gal staining was detected in the uterus and the oviduct, but not in ovaries (Fig. 2E) . Sections of X-gal stained tissues con®rmed that expression was restricted to the epithelial cells of the epididymus (Fig. 2F ), vas deferens (Fig. 2G) , uterus ( Fig. 2H) and oviduct (Fig. 2I) . Despite several experimental conditions assayed, a b-galactosidase staining was never detected in the gonads, probably due to the low amount of somatic transcripts present in testes and ovaries, or to the instability of the b-gal transcript. In conclusion, we show that vHnf1 transcripts of different sizes are restricted to spermatogenic cells of the testis. They are probably generated by the use of an alternative promoter located in intron 4. In this case, according to the position of the LacZ gene in the vHnf1 locus, this alternative promoter could not direct LacZ expression. The role of these spermatogenic transcripts has yet to be established. Several genes, expressed in germ cells and somatic cells, are developmentally regulated during spermatogenesis and produce spermatogenic-cell speci®c transcripts either by alternative splicing or by the use of an alternative promoter (for review see Eddy, 1998) . Considering the detection of vHnf1 transcripts in the genital tract, and the phenotype of vHnf1 heterozygous mutations in man, a possible role of this gene in the morphogenesis of the genital tract can not be excluded.
Methods

RNA analysis
Mouse RNA dot and northern blot analyses were performed according to the manufacturer's protocol (Clontech, Palo Alto). Total RNA from the indicated stages and adult testis were extracted according to Chomczynski and Sacchi (1987) . Northern blot and in situ hybridization studies were performed according to Cereghini et al. (1992) .
b -galactosidase staining
Mice were perfused with PBS-heparin 50 units, ®xed with 4% paraformaldehyde, 2 mM MgCl 2 , 5 mM EGTA in PBS, washed with PBS-heparin 50 units. The X-gal solution (Hogan et al., 1994) was perfused, the organs dissected and further stained 6±30 h at 308C. Ten-micrometer sections of gelatin-embedded X-gal stained tissues were generated according to Barbacci et al. (1999) . 
